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SECTION I 
GENERAL DESCRIPTION 



I. 1 DESCRIPTION 



The Model 733 Terminals serve a wide variety of telecommunications appli- 
cations requiring the USASCII code. The Model 733 KSR is a keyboard send- 
receive unit with selectable transmission speeds of 110, 150, and 300 baud 
(10, 15, or 30 characters per second)* The Model 733 ASR is an automatic 
send-receive terrainal that uses the keyboard and printer of the KSR plus two 
magnetic tape cassette units for automatic data transmission. The Model 733 
ASR uses a transmission speed of 1200 baud (120 characters per second). 
However, the printer is only capable of printing at 300 baud (30 characters 
per second). 

The Terminals consist of several modular units: the keyboard, the printer 
mechanism, transmit and receive electronics of the KSR lower unit, and 
record and playback cassette units including associated controls of the ASR 
upper unit as illustrated in figure 1-1. The naodular units provide the follow- 
ing capabilities: 

m The keyboard permits manual typing operations and transmission of 
printable characters and operational codes in seven-level USASCII 
code. 

• The printer mechanism contains a paper handling mechanism, print- 
head movement devices and a solid-state, 5 by 7 matrix, heating 
element printhead. 

• The transmit/receive electronics within the Terminals permit tele- 
communications with remote terminals and computers or with local 
(no transmit/receive) units. 

• The RECORD section in the ASR upper unit controls recording of 
local (frora the keyboard) or remote (from the telecommunication 
lines) messages on magnetic tape cassettes. 

• The PLAYBACK section in the ASR upper unit controls playback of 
messages recorded on the magnetic tape cassettes for local use 
(printed out by the printer unit) or transmission to remote terminals 
or other devices. 

The basic features of the Terminals and their optional equipment make them 
ideally suited for timesharing, point-to-point telecommunication, remote 
access, remote data entry, computer console, and similar applications. A 
unique serial data bus provides switch- selectable simultaneous operation in 
local or on-line modes and the capability to accept optional features without 
changing the basic unit. A self-contained power supply provides all power 
necessary to operate the terminal. The supply can be wired for either 115V 
or 230V operation, 50 or 60 Hz. 

1-1 Digital Systems Division 
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The ASR Terminal includes a magnetic tape cassette systeixi consisting of two 
cassette transports^ a record controller, and a playback controller. Either 
of the two transports may be used with the record controller or the playback 
controller but 'must operate alone or in opposite modes; i,e«^ one- in the rec™ 
ord mode and the other in the playback mode* 

The tape recording format is serial-by-bit and serial-by-character, 86 char« 
acters to a physical block* The recording system, permits the operator to 
edit or correct any line of data being recorded^ It also allows correction of 
previously recorded' lines^ and blocks may be added to or ^esleted from a tape 
using a local mode tape duplicating process « In continuous tape format maxi- 
mum storage capacity of a cassette using both sides of 310, OOP characters* 
Data read from the tape is stored (one block at a time) in a buffer (memory) 
before being transmitted to a line or local device* The playback system al- 
lows data tio be read from the tape, either continuously, a block at a time, or 
a character at a time« A block can also be reread any number of times to 
aid in recovering data in which a read error is detected. If the playback op- 
eration stops because of a read error, the erroneous block just read can be 
either skipped, transmitted, or reread. 

1 • 2 SPECIFICATIONS 

1.2.1 DATA FORMAT AND TRANSMISSION 

A single data bus routes data within the Terminal. Data transmitted from the 
Terminal is in a serial 8-bit-per-character format* The eight bits include a 
7-bit USASCII character code plus an eighth bit which is used as an end-of- 
block indicator in the ASR unit. 

Transmission speed of the Model 733 KSR is switch selectable by the opera™ 
tor to 110 baud (10 characters per second), 150 baud (15 characters per sec- 
ond), or 300 baud (30 characters per second). The Model 733 ASRTfarrsmis- 
sion speed is set at the factory to 1200 baud (120 characters per second). 

An ON-LINE switch located on the switch panel controls the status of the en- 
tire Terminal. Refer to Section III of this manual for a description of the 
Terminal controls and indicators. 

1.2.2 PRINTER 

Refer to table 1-1 for the printer specifications. 

1. 2. 3 COMMUNICATION LINE INTERFACE ' 

The standard line interface conforms to EIA Standard RS232C. The Terminal 
can receive, without error, signals with mark and space distortion of tip ta 
45 percent. The minimum stop bit time for error-free reception at any speed 
is 0.6 of a normal bit time. 



c 



( 



( 



1-2 Digital Systems Division 




V 



943009-9701 



Table 1-1. Printer Specifications 



Specification 


Value 


Printing Method 


5x7 dot matrix, electronically 




heated, on heat-sensitive paper 


Line Length 


7.9 inches, 80 characters 


Character Spacing 


0. 1 inch, character center to center 


Line Spacing 


Six or three lines per inch (single or 




double spaced) 


Paper (TI Part Number 


Roll, 8. 5 inches wide by 3. 625 inches 


213714-0001 or 953167-0001 


maximum diameter (300 feet), heat- 




sensitive 


Platen 


Friction feed 


Carriage Return Time 


195 milliseconds maximum. Note: 




Terminal is inhibited for 200 millisec- 




onds during the carriage return. 


Line Feed Time 


33 milliseconds maximum (single 




space), 66 milliseconds maximum 




(double space) 


Audible Alarm Time 


250 (±50) milliseconds on receipt of 




the BEL character 


Printable Characters 


95 


Carriage Return and Line Feed 


Automatic at column 81, no code is 


(CR/LF) 


transmitted 


Visibility of Printed Lines 


At least 50 previous lines of print (in- 




cluding line and character being 




printed) are visible and unobstructed 


Print Contrast 


Operator adjustable 



1.2.4 PHYSICAL 

1. Dimensions 

2. Weight 



ASR, figure 2-1; KSR, figure 2-4 

38 pounds KSR, 56 pounds ASR, exclusive of all op- 



tions 
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1.2.5 POWER REQUIREMENTS 



1. Frequency 

2. Voltage 

3. Power 



Normal operation with primary input power frequen- 
cies in the range of 48 to 62 Hz« 

115 (+10% » 15%) volts RMS. It is possible to field- 
modify the terminal to operate on 230 (+10% ~ 15%) 
volts RMS. Refer to Electronic Data Terminals 
Manual, part number 959227-9701 . 

Required primary input power at maximum rated 
voltage is 200 VA maximum 



1.2.6 TAPE TRANSPORT 

Refer to table 1-2 for the tape transport specifications. 

Table 1-2. Tape Transport Specifications 



Specification 


Value 


Recording Speed 


8 inches per second 


Rewind Time 


60 seconds maximium 


Tape Drive 


Capstan drive for recording or playing back 


Error Rate 


One in 10^ maximum, using certified cassette 
tapes and proper head-cleaning procedures; one 
in 10 ' typical 


Inte rchangeability 


Any tape recorded on any 733 ASR transport op- 
erating within specifications may be read on any 
other 733 ASR transport of the same model oper- 
ating within specifications 


Sensors 


EOT, BOT, cassette-in-place, write tab, 
transport-door -closed 



( 



( 



1. 2. 6. 1 RECORD. Data can be recorded on the designated record trans- 
port from the keyboard, line interface, or the playback transport* Record- 
ing from the line interface is done at 1200 baud (120 characters per second). 
The recording method is phase encoding at 800 bits per inch (1600 flux re- 
versals per inch) single track (a second track in the cassette is also available 
for recording by turning the cassette over. ) 

1.2.6.2 PLAYBACK. Data can be retrieved from the playback transport 
and transmitted to the printer, line interface, or record transports Play- 
back to the communication line is performed at 1200 baud (120 characters per 
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second). When transferring data from a playback transport to the line inter- 
face or page printer^ playback is inhibited for 200 milliseconds following the 
carriage return character in the line tape format (carriage return character 
time is included in the 200 milliseconds) or at the end of each block in either 
format. Local high speed duplication is performed at a 2 500 baud rate (250 
characters per second). If a printout is desired during duplicating, then the 
maximum speed is limited to 300 baud (30 characters per second) due to the 
printer. . 
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SECTION n 

INSTALLATION 



2.1 GENERAL 



This section provides the instructions to install the Terminal and prepare it 
for use. Obtain a copy of Electronic Data Terminals Manual, part number 
959227-9701 for reference during installation. 

2.2 MODEL 733 ASR 

Refer to figure 2-1 for the Terminal outline dimensions and weight. To un- 
pack and install the Terminal, select an appropriate location and proceed as 
follows: 

1. Remove the KSR (lower) unit from its shipping container and place it 
on the accessory terminal stand or other flat surface. (Leave the 
keyboard cover closed. ) 

2. Remove the ASR (upper) keyboard unit from its shipping carton and 
carefully place it, display panel down, on a flat surface. 

3. Facing the bottom of the upper unit, loosen the four 10-32 screws 
about 4-1/2 turns (these are the screws with the largest heads). 
The four screws should protrude 1/8 to 3/16 inch. 

4e Note the two keyhole slots in both pedestals at the top rear of the 
KSR (lower) unit. Pick up the ASR upper unit and place it on the 
two pedestals so that the heads of the four screws loosened in step 3 
enter the large portion of the slots. Ensure that the upper unit con- 
trols face the keyboard. 

5, Check that the base of the upper unit is resting squarely on the ped- 
estals. Now slide the upper unit to the rear so the screws locate at 
the narrow part of the keyhole slots. 



»<ff>»<M ^^ » »^^»y»##> i»»< 



I CAUTION ;; 



Before proceeding, check that the upper 
unit is in proper position by trying to lift 
it from the KSR unit. It will not lift from 
the lower unit if properly located. 

Slowly raise the keyboard cover to its uppermost position. The four 
upper unit mounting screws are now accessible through the four rec- 
tangular shaped holes in the metal support plate. 

Tighten the four mounting screws securely. Lower the keyboard 
cover. 
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7. Locate ASR/KSR interconnecting cable 959371-1 and the terminal 
maintenance kit. (This kit contains alcohol and cotten swabs for 
cleaning the terminal components • ) Within this kit find a plastic bag 
containing four screws (two 4-40 x 3/8 and two 4-40 x 5/8), These 
screws are used to fasten the ASR/KSR interconnecting cable to the 
respective assemblies* 

8. Plug the connector marked PI onto the cassette connector (figure 
2-1) of the ASR unit. The key slot must be positioned up to raate 
with the tab on the cover* Ensure that the connector is inserted as 
far as the cover will allow* Secure the connector with the two 
shorter screws (4-40 x 3/8) through the holes in the connector ears. 

9. Dress the cable to the left (viewed from the rear) in a "C" shaped 
configuration close to the unit and plug the connector marked P3 onto 
the cassette connector (figure 2-1) of the KSR unit. The key slot 
must be positioned up to mate with the key in the connector housing. 
Insert as far as possible. Secure this connector with the two longer 
screws (4-40 x 5/8) through the holes in the connector ears, 

10. Plug the small white connector (P13) on the cable extending from the 
fan into the connector next to the fuse and power cord outlet on the 
KSR unit. It is keyed and may be inserted only one way. A protec- 
tive clipmay have to be reraoved. 

11. Ensure that the POWER switch is OFF and connect the AC power 
cord to an AC power source. 

12. Carefully lift the keyboard cover and verify the following switch 
positions: 

SPEED - HI 

DUPLEX - FULL 

ADC - ON 

LINE FEED - 1 

PARITY - ODD 

13. Close the keyboard cover. In the RECORD CONTROL section of the 
ASR unit, set TAPE FORMAT switch to CONT. 



( 
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Figure 2-1. Model 733 ASR Data Ter- 
minal Outline Dimensions and Weight 
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2,2.1 PAPER LOADING 

The Terminal must be loaded with paper before turning it on. Refer to fig- 
ure 2-2 and proceed as follows: 



L 



3. 



4. 



5. 



6. 



Open the terminal cover and lift the pinch roller. Do not turn the 
drive roller (platen) unless the pinch roller is lifted. 



Place the roll of paper on the holders, 
freely. 



Ensure that the roll can turn 



Feed the paper down the paper chute, then between the paper chute 
and drive roller (platen). Ensure that the paper is centered in the 
paper chute. 

Lower the pinch roller, making sure that the paper is between the 
pinch roller and the drive roller (platen). 

Turn the POWER switch on and press the PAPER ADV key. Ensure 
that paperfeed is smooth and straight. 

Close the terminal cover. Feed the paper through the slot in the 
cover. 



PAPER GUIDE 
. DIRECTION OF FEED 



WINDOW 




PRINTHEAD 
CARRIAGE SHAFT 



(A)1 28595 



Figure 2-2. Paper Loading 
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2.2.2 CASSETTE INSTALLATION 

To install or remove a magnetic tape cassette, refer to figure 2-3 and proceed 
as follows: 

1, Open the transport door. 



( 



NOTE 

Letter designating the side of the cassette 
called out must be facing operator when 
the cassette is properly installed, 

2. Insert the cassette with the tape side up (figure 2-3A), 

3. Press the cassette down and in (figure 2-3B). Be sure that the cap- 
stan and reel rotors fit into the proper holes. 

4. Close the transport door. 

5. To remove a cassette from the transport, open the door to the first 
stop. A quick downward motion from that point will eject the cas»» 
sette from the transport. 



CAPSTAN 

TAPE SIDE UP 




CASSETTE 

TRANSPORT 

DOOR 



WRITE TABS iON BOTTOM) 
-REEL ROTOR 



-TAPE SIDE UP 
■ CAPSTAN 



REEL ROTOR 




( 



PUSH 
CASSETTE TRANSPORT 
DOOR FORWARD TO 
CLOSE. 



CASSETTE RETAINERS 



(A) 



IB) 



(A)128596 
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Figure 2-3. Cassette Installation 
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2«3 MODEL 733 KSR 

Refer to figure 2-4 for the Terminal outline dimensions and weight. Select . 
an. appropriate location and proceed as follows^ 

1« Remove the KSR unit from its shipping container and place it on the 
accessory terminal stand or other flat surface « (Leave the keyboard 

cover closed* ) 

2. Ensure that the POWER is OFF and connect the AC power cord to an 
AC power source* 

3. Carefully lift the keyboard cover and verify the following switch 

positions 2 

SPEED «- HI 
DUPLEX -> FULL 
LINE FEED » 1 
PARITY - ODD 

4. Close the keyboard cover, 

2, 3« 1 PAPER LOADING 

The Terminal must be loaded with paper before turning it on. Refer to para- 
graph 2, 2, 1 for loading instructions. 

2«4 INTERFACE CIRCUIT CARD 

The CPU interface card used for the Terminal is the Communications Module^ 
TI part number 966637-0002. This circuit card has a number of options 
which must be set^ using the two Dual-Inline Package (DIP) switches Si and 
S2j, before the circuit card is installed. In the following tables the ON posi- 
tion of a switch pole equals a logic zero. The OFF position equals a logic 
one. Review the following options and set the switch poles accordingly. 

2. 4. 1 MODULE ADDRESS SELECTION 

The 64 addresses available for use by the communications raodule are: OOj^j 
to 0Fi5, 10i6 to lFi6, 40i6 to 4Fi6, and BOj^ to SFj^. Table 2-1 illus- 
trates how to set a desired address (in binary format) into the module. The 
module address is contained in word 1 of the WDS or RDS instruction. Bits 9 
and 11 through 15 are used for the address. Bit 10 is used to designate the 
WDS or RDS instruction. Poles 2 through 7 of switch SI are used to set in 
the address. To correlate between the address bits and the switch poles of 
SI the nomenclatures A09 and All through A15 are printed on the circuit card 
next to the appropriate poles. The standard address used by TI supplied soft- 
ware is 05i^. The most significant digit of the address is set with poles 2 
and 3 of switch SI. The least significant digit is set with poles 4, 5, 6, and 7. 
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Figure 2-4. Model 733 KSR Data Ter- 
minal Outline Dimensions and Weight 
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Table 2-1. Module Address Selection 



Switch SI 


Switch SI 




Pole 2 


Pole 3 




Pole 4 


Pole 5 


Pole 6 


Pole 7 


MSD 


(A09) 


(All) 


LSD 


(A12) 


(A13) 


(A14) 


(A15) 





ON 


ON 





ON 


ON 


ON 


ON 


1 


ON 


OFF 


1 


ON 


ON 


ON 


OFF 


4 


OFF 


ON 


2 


ON 


ON 


OFF 


ON 


5 


OFF 


OFF 


3 

4 


ON 
ON 


ON 
OFF 


OFF 
ON 


OFF 
ON 














5 


ON 


OFF 


ON 


OFF 








6 


ON 


OFF 


OFF 


ON 








7 


ON 


OFF 


OFF 


OFF 








8 


OFF 


ON 


ON 


ON 








9 


OFF 


ON 


ON 


OFF 








A 


OFF 


ON 


OFF 


ON 








B 


OFF 


ON 


OFF 


OFF 








C 


OFF 


OFF 


ON 


ON 








D 


OFF 


OFF 


ON 


OFF 








E 


OFF 


OFF 


OFF 


ON 








F 


OFF 


OFF 


OFF 


OFF 



NOTEs The standard address for TI supplied software is underscored 
with a dashed line, 

2.4.2 BAUD RATE SELECTION 

The transmit and receive baud rate is determined by switch S2 poles 1, 2, 
and 3, To aid in identifying these poles the letters R/A, R/B, and R/C are 
printed on the circuit card next to the appropriate pole. Table 2-2 lists the 
switch positions required for the various baud rates. 
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Table 2-2. Baud Rate Selection 



Baud 
Rate 


Switch S2 


Pole 1 (R/A) 


Pole 2 (R/B) 


Pole 3 (R/C) 


75 
110 


ON 
OFF 


ON 


ON 


150 
300* 


ON 
OFF 


OFF 


1200** 
2400 


ON 
OFF 


ON 


OFF 


9600 
4800*** 


ON 
OFF 


OFF 



( 



'i^Normal rate for 733 KSR 

-'^''.'^Normal rate for 733 ASR ■ '■ 

'^^ '!=-'' Jumper wire between El6 and El 5 (standard manufacture)^, or 
600 baud with jumper wire between El6 and E17 



2.4. 3 ■ PARITY ENABLE AND SELECTION 

The parity generation and checking option is selected by switch S2 poles 4 
and 5. To aid in identifying these poles PI (parity inhibit) is printed, on the 
circuit card near pole 4 and PS (parity select) is printed near pole 5« When 
parity is enabled, switch 82 pole 5 selects either even or odd parity as shown 
in table 2-3. 



( 



Table 2»«3« Module Parity Selection 



Parity 
Selection 


Switch S2 


Pole 4 (PI) 


Pole 5 (PS) 


Parity 
Inhibited 


OFF 


No effect 


Odd Parity-" 
Even Parity 


ON 


ON 
OFF 



-Normal position for 733 ASR and KSR 



( 
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2« 4. 4 WORD LENGTH SELECTION 

The number of data bits in the word to be transmitted and to be checked in the 
word receivedmay be set to 5, 6, 7^ or 8 bits (in addition to parity)* The 
number of data bits is selected by switch S2 poles 6 and 7. To aid in identi- 
fying these poles WL2 (word length 2) is printed on the circuit card next to 

pole 6 and WLl (word length 1) is printed near pole 5. Table 2-4 lists the 
switch positions for selecting the number of data bits. 

Table 2»4, Word Length Selection 



Number of 
Data Bits 


Switch S2 


Pole 6 (WL2) 


Pole 7 (WLl) 


5 
6 


ON 


ON 
OFF 


8 


OFF 


ON 
OFF 



-Normal position for 733 ASR and KSR 

2« 4« 5 STOP BIT SELECTION 

The number of stop bits is normally switch selectable although it can be pro- 
grammable,. For programmable stop bit selection connect a jumper wire be- 
tween E2 and E3a For switch selectable stop bits^ El is jumpered to E3 
(standard manufacture) and switch Si pole 1 determines the number of stop 
bits as listed in table 2~5« To aid in identifying this pole STB (stop bit) is 
printed on the circuit card next to the pole. 

Table 2-5^ Stop Bit Selection 



Stop Bit 
Selection 


Switch SI 
Pole 1 (STB) 


1 Stop Bit* 


ON 


2 Stop Bits 


OFF 



-Normal position for 7.33 ASR and KSR 
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Z,5 INTERFACE CABLES . 

The interface cables used to connect the Terminal to the interface circuit 
card are TI part numbers 966649 and 959372* Data on these cables are given 
in figures 2«5 and 2-6« 

2.6 INTERFACE CONNECTIONS 

Ensure that the interface circuit card is installed in the CPU I/O chassis with 
the colored ejector tab toward the chassis' slot designator strip« The P2 con^ 
•nector of interface cable 966649 is attached to the top of the interface card so 
that the cable is dressed to the left (over the power supply) and out the rear 
of. the CPU* The PI connector connects to P13 of adapter cable 959372. The 
PI connector of adapter cable 959372 connects to the communication line con- 
nector on the rear of the Terminal* See figure 2«»7, 



( 



( 



( 
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WIRE 
HO, 


DESCRIPTION 


TOTAL 
LENGTH 


SIGNATURE 


COMPOHEHT 

CONNECTION 

FOR START 

STATION 


COMPONENT 

CONNECTION 

FOR FINISH 

STATION 


1 


RED 


31 FT 


XMTDE-^'RCVDE 


P2 - 27 


PI - 3 


2 


GRN 


1 


RTSE-*.DCDE 


P2 - 28 


PI - 8 


3 


ORN 






DTRE—^DSRE 


P2 - 25 


PI ~ 6 


4 


BRN 






PCTSE-*CTSE 


P2 - 5 


PI ~ 5 


5 


YEL 






DSRE<*-DTRE 


P2 - 31 


PI - 20 


6 


VIO 






RCVDE^-XMTDE 


P2 - 29 


PI - 2 


7 


BLK 






SPARE 










8 


WHT 






(GND)-*— ^ SGRD 


P2 - R 


PI - 7 


9 


BL.U 


~M 


SPARE 










10 


GRY 


31 FT 


SPARE 










1 1 


#22 


IPVC , WHT 


AR 


PCTSE-s^CTSE 


P2 - 5 


P2 - 19 


12 


# 


A 


PDCDE-^DCDE 


P2 - 6 


P2 - 30 


13 


S 


9 






RCVD/EIA-*RCVD/E1A 


P2 -TL 


P2 - 21 


14 










RCVD/IN-*(GND) 


P2 - 22 


P2 - 2 


15 


f 


~ir 


XMTD/A-^XMTD 


P2 - H 


P2 - F 


16 


#22 


IPVC.WHT 


AR 


XMTD/A-^XMTD 


P2 - E 


P2 - D 



D 



05 

CD 
3 

D 

5* 
:3 




SCHEMATIC DIAGRAM 



PI 



P2 



2 

3 
5 
6 
7 
8 

20 



VIO 



RED 



BRN 



ORN 



WHT 



GRN 



YEL 



PART NO. example: 
966649 - XXXX 



NO. 

BASIC 



DIM A 
IN FT, 







29 

27 

5 

25 

R 

28 

19 

31 

6 
30 

L 

21 

2 

22 

F 

H 

D 

E 



PIN 1 



^PIN 1 
(A) 129 560 



P2-EIA , CPU INTF 



P1-EIA, DATA TERM 



Figure 2-5« Interface Cable Data 



DO 
I 



WIRE 
NO. 


DESCRIPTION 


TOTAL 
LENGTH 


START 

STATION .. 


FINISH 
STATION 


1 


#22 IPVC WHT 




PI - A 


P13 - 1 


2 






# ^ 


# ^ 


3 








10 




3 


4 








c 




4 


5 








8 




5 


6 








9 




6 


7 








7 


ntZUZZ] 


8 






\h K 


T 


r 8 1 


9 


#2 2 JPVC WHT 




PI - 6 


PI 3 - 20 j 



SCHEMATIC DIAGRAM 
P I 3 PI 



1 

2 

3 
4 
5 
6 
7 
8 
20 




A 
.H 
10 
C 
8 
9 
7 
K 
6'. 






















o 
o 

i 

o 






f 

I 

D 

5* 



P13 




i:ju-®. 



(A)1 29561 



APPROPRIATE PART NO, 

AND REV LETTER 



3 21 




Figure 2 -.6. Adapter Cable Data 
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7 33 ASR OR 

733 KSR 



COMMUNICATION 

LINE INTERFACE 

CONNECTOR 



D PI Pi; 

959372-2 



P1-EIA 966649-0030 P2~EIA 



DATA TERM 



CPUINTF 




(A)1 29562 



Figure 2-7» Interface Connectors 
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SECTION in 
OPERATION 



3. 1 GENERAL 



This section contains a brief description of the controls and indicators of the 
Terminals e More detailed information is contained in Electronic Data Ter- 
minals Manual, part number 959227~9701, Preliminary operation informa- 
tion is also given in this section, 

3«2 TERMINAL CONTROLS AND INDICATORS 
The TerminaFs primary control areas are: 

U The ON-LINE /OFF and master POWER switch 

2« The keyboard controls 

3. The upper switch panel (ASR only). 

3.2. I ON-LINE/OFF SWITCH (FIGURE 3-1) 

In ON-LINE, the terminal is set up to communicate with external devices 
through the line interface. The terminal transmits to the outside line from 
the keyboard or playback tape and receives data on the printer or recorder 
tape« 

3. 2. 1. 1 ASR LOCAL OPERATION. Local operation for the ASR is nor- 
mally controlled from the upper switch panel LINE /OFF /LOCAL switches 
(figure 3-2) while the terminal ON-LINE /OFF switch remains set to ON- 
LINE, The ON-LINE/OFF switch is set to OFF if it is desired to disconnect 
the entire terminal from the communications line. When set to OFF, the 
printer and keyboard are automia tic ally set to the local mode if the upper 



ON 
LINE 

OFF 


POWER 




® 


ON 






OFF 











(A)12S600 



Figure 3«»1. Terminal ON-LINE/OFF Switch and Power Switch 
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switch panel PRINTER and KEYBOARD switches are set to either LINE or 
LOCAL. The playback and recorder, however, are held in the off state un- 
less the bottom row LINE /OFF /LOCAL switches are set to LOCAL» 

3.2.2 KEYBOARD CONTROLS 

The standard USASCII keyboard special function keys are the following s 

TAPE, TAPE These two keys are used in the local mode to allow 

" ^ editing of data in the record buffer. After placing 

characters in the record buffer, tape reverse (TAPE) 
backspaces a character at a time to the selected char- 
acter, then the character can be changed from the key- 
board. To return to the point where the tape was 
started, actuate tape forward (TAPE) as many times 
as necessary. If the PRINTER switch is in LOCAL, 
the printhead will move with actuation of these switches 
to help locate the character. No code is transmitted. 

HERE IS Depressing this key activates the optional Answer- 

Back raemory. However, this option is not standard 
for Terminals supplied with 980 Computers, 

3. 2. 3 UPPER SWITCH PANEL (ASR ONLY) 

The upper switch panel (figure 3-2) controls themajor devices (keyboard, 
playback cassette, record cassette, and printer) of the terminal. The switch 
panel is divided into three rows, each corresponding to a major functions 

• Top row: tape mode and tape inotion control 

• Middle row: record and playback control and editing 

• Bottom row: device functions (keyboard, record, playback, and 
printer) and their connections with an outside line or local loop. 

3.2.3. 1 TOP ROW, TAPE CASSETTE CONTROL, The cassette controls 
perform the following: 

• Select which tape cassette will be played back or recorded on; 

• Rewind, fast forward, and load (ready) the cassettes; 

• Describe tape position and readiness using indicators. 

Table 3-1 lists the functions of each top row switch. 

Always rewind tape: 

1« After a tape- is inserted in a transport 

2« After every initialization of power 

3« Before removing a tape from a transport 

4« Before switching off power to the terminal ^ 
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To rewind a tape which is on clear leader with the takeup reel (reel on the 
left) full and the END indicator lighted, the REWIND switch must be depressed 
until the END indicator extinguishes. The tape is then past the clear leader. 



. CASSETTE 1 



REWIND lOAD/^^ 



CASSETTE 2 . 

lAYBACK (T}} RtWlNU 



3 C 



I HtADY 
I fcNU 



RfcADV I 
kNO ( 



STOP STOP 



STOP STOP 



PLAYBACK CONTROL 



CONT 

START 




BtOCK 

FWD 




CHAR 
FWO 








STOP R6V 



RECORD CONTROL 

ABACTER 




BITO 



BIT 7 



(A)128601 



Figure 3-2. Upper Switch Panel 
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, ; i 


moif 


STTS 1 , ^ ^ ,■ CASSil 


TS 2 




«iWIW© L 




LO&D/FF 




— 






^ RSAOV 


™ 


«iAOV ^^ 












^-0 ' 












tTOf» 


STO? 


Q PLAViACK ~«J L 


"— " «eco«o Q 


fTO#' 




STOP 





c 



(A)1 28602 



Table 3-1. Tape Control Switches (Switch Panel Top Row) 



Switch /Indicator 


Function 


REWIND /STOP 


REWIND causes the tape to wind toward 




the beginning~of-tape; continues until clear 




leader is sensed or STOP is pressed 


LOAD /FF /STOP 


After rewinding to tape beginnings the cas- 




sette is "loaded" by pressing LOAD/FF. 




Tape moves forward to the beginning of 




tape m.arker, then stops. Pressing LOAD/ 




FF again causes the tape to wind forward 




at high speed to the end of tape or until 




STOP is depressed. The fast forward is 




useful in advancing the tape to the opposite 




end or for performing a local tape search 




for editing purposes • 




NOTE 


REWIND and L 


OAD/FF are inoperative when 


RECORD CON! 


:R0L or PLAYBACK CONTROL 


(second row of switches) are ON« 


PLAYBACK/RECORD 


Selects which cassette is in playback mode 


Switch 


or record mode (cassette 1 or 2); cas- 




settes automatically switch to opposite 




modese 


PLAYBACK/RECORD 


Indicate cassette is in playback or record 


INDICATOR Lamps 


mode. 


END Indicator 


Lights when clear leader is sensed at 


Lamps 


either end of tape 


READY Indicator 


Lights when cassette is ready for applica- 


Lamps 


ble record or playback operation. 



( 



c 
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3. 2. 3« 2 IvODDLE ROW, PLAYBACK AND RECORD CONTROLS. Some of 
the functions performed by the PLAYBACK and RECORD controls are the 
following: 

m Allow print or erasure of blocks while recording; 

m Start and stop tapes during recording or playback; 

m Select whether recording will be either line or continuous tape 
format; 

m Perform the edit functions. Editing is conducted in the LOCAL 
mode only (off-line )• 

Table 3-2 lists functions of each middle row switch^ 



PLAYBACK COMTMOi 



ST09 nsv 



o 



RECORD CONTROL 

CHARACTtn PRINT 



(### ••#>##) 



icnr 




TAPE FORMAT 



(A)1 28603 

Table 3-2. PLAYBACK /RECORD Control Switches 
(Switch Panel Middle Row) 



Switch /Indicator 


Mode 


Function 


^ 










~ """" ■ Jr'i^A I BACK GOJNITROL — ™ " 


CONT START/ 




Momentarily pressing CONT, START be- 


STOP 




gins continuous playback of the cassette 
designated by the illuminated PLAY- 
BACK lights Tape will stop when clear 
leader is sensed or STOP is momentar- 
ily pressed^ 


BLOCK FWD/ 


P 


Momentarily pressing BLOCK FWD 


REV 


L 


causes the next block on tape to be read 




A 


and played back, or the remainder of a 




Y 


block should the playback of that block 




B 


have been stopped in the middle « Mo- 




A 


mentarily pressing REV causes the tape 




C 


to back up one block and stop (used in 




K 


block locating)* 
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Table 3-2. PLAYBACK/RECORD Control Switches 
(Switch Panel Middle Row) (Continued) 



Switch /Indicator 


Mode 


Function 


CHAR FWD 

ON Indicator 
Lamp 

ERROR Indica- 
tor Lamp 




Momentarily pressing CHAR FWD allows 
reading out the playback buffer one char- 
acter at a time. If the. buffer is empty, 
the next block will be entered in the buf- 
fer from the tape, and the first character 
will be read. A character can be read on 
the CHARACTER display (if duplicating a 
tape) or on the printer* 

Lights when PLAYBACK CONTROL is in 
use. 

Lights when a parity error (missing flux 
reversal) on the tape is found during 
playback. 


CHARACTER In- 
cator Lamps 

LINE/CONT 
(TAPE FOR- 
MAT Switch) 


R 
E 

C 

o 

R 
D 


■" 'REiCORD COIN TRuL*" ' ""' 

Shows 7 -bit USASCH code of the charac- 
ter being addressed in the Record Buffer. 
Bits to 7 read from left to right. Bit 
7 is used internally by the terminal. 

This two-position switch controls the re- 
cording tape format. When the switch is 
in the LINE position, recording of data on 
tape is initiated by the USASCII carriage 
return character or the 86th character of 
each block. Therefore, each block of 
data normally corresponds to one line of 
printout on the printer. This format is 
especially helpful when preparing and /or 
editing a tape on the recorder. With 
TAPE FORMAT switch in the continuous 
(CONT) position, recording of data on 
tape is initiated only by the 86th charac- 
ter of each block. Therefore, each 
block of data on tape may contain several 
lines of printout on the printer. This for- 
mat is especially useful when maximum 
tape storage is desired. Tapes recorded 
in one format may be easily converted to 
the other format through the tape dupli- 
cating process. 



( 



( 



( 
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Table 3~2, PLAYBACK/RECORD Control Switches 
(Switch Panel Middle Row) (Continued) 



Switch/Indicator 


Mode 


Function 


PRINT /ERASE 

ON/OFF 

ON Indicator 

Lamp 




This, switch is used to check record buf- 
fer contents during editing. The 
PRINTER and RECORD switches must be 
set to LOCAL. Contents of the record 
buffer will be printed out (but not re- 
corded on tape) when PRINT is pressed 
and the buffer contents will not be affec- 
ted. Pressing ERASE will erase the 
record buffer contents but will not affect 
data recorded oh the tape. To erase an 
entire tape cassette, refer to Electronic 
Data Terminals Manual, part number 
959227-9701. 

This switch turns on the recorder and 
RECORD CONTROL allowing receipt of 
data into the record buffer and transfer- 
ring the contents of the record buffer (if 
any) to tape. If ERASE is pressed before 
or during actuation of OFF and OFF is 
released first, tape erasure will be ini- 
tiated and continue until OFF is pressed 
again. 

Lights when RECORD CONTROL is in 
use. 



3. 2. 3. 3 BOTTOM ROW, DEVICE CONTROLS. The functions of the major 
733 ASR devices are controlled by the bottom row of switches, as follows: 

Select whether to connect the devices to the local loop or to the outside 
communication line (LINE, LOCAL); 

Disconnect the devices from both the local loop and outside communica- 
tion line (OFF). 



3»7 



Digital Systems Division 




943009-9701 



Table 3™3 lists the function of each bottom row device mode switch* 






( 



(A)1 28604 

Table 3-3. Device Function Switches (Switch Panel Bottom Row) 



Setting 


Function 


LINE/OFF/LOCAL 


The LINE /OFF /LOCAL switches are used 
to connect the keyboardjs recorder, and 
printer to the local loop or to the line loop« 

Devices set .to LOCAL are interconnected 
but not connected to the line loop« When 
the terminal ON- LINE /OFF switch adja- 
cent to the keyboard is set to ON-LINE^ 
devices set to LINE will be interconnected 
and also connected to the line loop if in 
half duplex. In full duplex the keyboard 
and playback can be connected to the trans- 
. mit line; the recorder and printer can be 
connected to the' receive line*. Devices set 
to OFF are disconnected from "both the line 
and local loops* 



( 



3.3 OPERATION 

During normal program execution, the ON-LINE /OFF switch shall be kept 
in the ON-LINE position. The four lower switches on the upper switch panel 
of an ASR unit (KEYBOARD, PLAYBACK, RECORD, PRINTER) shall be in 
the LINE position. Ensure that the TAPE FORMAT switch is in the CONT 
position. 



( 
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SECTION IV 
INTERFACE DESCRIPTION 



4« 1 GENERAL 



The Model 733 Terminals interface with the Model 980 computer using a 
standard 30 foot cable. The Model 733 ASR normally operates at a 1200 baud 
rate to allow rapid data transfer both to and from the cassette tape units. 

NOTE 

Although the Model 733 ASR can receive data at a 
1200 baud rate, the printer section of the Terminal 
can only print at a 300 baud rate. 

The Model 733 KSR normally operates at a 300 baud rate since it cannot print 
more than 30 characters per second. With the exception of the 110 baud rate, 
the USASCII character will be represented throughout the interface as the 10- 
bit data pattern shown in figure 4-1 and will be serially transmitted between 
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SPACING 
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ffl 




DATA 


< 


1 


a ' 


DATA 
DATA 


< 

Q 


2 


Q. 


H 








.1 












SPACING 



^i— 



BIT TIME 



CHARACTER LINE 



TIME VERSUS BAUD RATE 


300-BAUD 


1200- BAUD 


BIT TIME 


3.33ms 


.833ms 


CHARACTER TIME 


33.3ms 


8. 33ms 



CA)I29563 



Figure 4-1. Bit and Character Time Definitions 
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all interface components as a start bit, seven data bits with the least signifi- 
cant bit first, a parity bit, and a stop bit. The seven bits of data in conjunc- 
tion with the parity bit comprise the standard 8-bit USASCII character code 
which is either presented to or expected from the computer. The start and 
stop bits are meaningful only with respect to timing considerations on the in» 
terface itself. 

4.1.1 COMMUNICATIONS MODULE 

The communications module is a general purpose circuit card used to inter- 
face data terminals and communications lines. The logic circuitry on the 
card performs all of the functions required to serially transmit and receive 
data while supplying a variety of status indicators and control functions to the 
computer* The formats of the computer write commands are defined in 
paragraph 4. 2. 1. The formats of the computer read commands are defined 
in paragraph 4. 2. 2. 

The transmit and receive circuits on the communication module operate in- 
dependently of one another (full-duplex mode of operation). Each circuit con- 
tains the devices to convert TTL logic levels into EIA voltage levels and the 
converse. AH outgoing circuits on the commiinications module present two 
levels to the interface cabling and the associated data terminal. The posi- 
tive level is defined as +8 ±3 volts in reference to the common signal ground 
and the negative level is defined as -8 ±3 volts. All incoming circuits recog- 
nize any voltage on the interface lines between -1-3 and +25 volts as the posi- 
tive level and any voltage between -3 to -25 volts as the negative level. 

4. 1. 2 INTERFACE CABLE 

The interface cable is comprised of two independent serial data transmission 
lines, several control and status lines, and a common signal ground'^ Data 
on the interface signal lines between the communications module and the Ter- 
minal is given in figure 4-2. Each of these lines may exist in one of the two 
different states; however, each of these states has a different nomenclature 
depending on the specific type of signal and/or condition which is under dis- 
cussion. Table 4-1 cross-references the various nomenclatures with, their 
equivalent interface states. 

4.1.3 BAUD RATE 

The Model 733 ASR is interfaced at a baud rate of 1200 in. order to provide a 
maximum efficiency in handling cassette tapes« The teleprinter portion of 
the Model 733 ASR is only capable 'of printing 30 characters per second when 
data is received in the on-line mode of operation. Therefore^ in order to 
maintain a synchronous, operation it isnecessary to create an effective 300- 
baud transmission rate consisting of an 8« 33 millisecond character time fol- 
lowed by a 25. millisecond minimum delay time. On the communications 
module this is accomplished by setting the WRITE REQUEST DELAY (WRD) 
bit of the module control register prior to initiating transmission of an 
USASCII character data string. 
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COPflUNICATIONS MODULE 

FUNCTION SIGNAL 

transmitted data XMTDE 

request to send RISE 

data terminal ready DTRE 

pseudo clear to send PCTSE 

clear to send CTSE 



INTERFACE CABLE 



P2-27 - 
P2-28 - 
P2-25 - 



PIN 
•10 

•9 



P2-5 [- 



DATA TERMINAL 

SIGNAL FUNCTION 

RCVDE received data 

DCDE data carrier detect 

DSRE data set ready 

CTSE clear to send 



P2 



data set ready 
pseudo data carrier 

detect 
data carrier detect 
received data 
protective ground 
signal ground 



special purpose 
jumper wires 



(A)129564 



DSRE 
PDCDE 

DCDE 

RCDVE 

P6 

SG 

RCVD/EIA 

RCVD/IN 

RCVD/IN- 
(GND) 

XMTD/A- 
XMTD 

XMTD/A 
XMTD 



P2-31 • 
P2-6 - 

P2-30- 
P2-29- 
P2-A - 
P2-r * 
P2-I - 
P2-21 " 

P2-22 - 
P2-Z -« 

P2-H - 
P2-F -• 

P2-E 
P2-D 



DTRE 



data terminal ready 



XMTDE 


transmitted data 


P6 


protective ground 


SG 


signal ground 



Figure 4-2. Interface Data 



Table 4-1. Signal to Nomenclature Cross Reference 



Applicable Signals 


Conditions or Interface States 


EIA voltage levels 


Negative (-8±3 volts) 


Positive 
(+8±3 volts) 


Binary logic states 


Logic one 


Logic zero 


Control and status functions 


Off 


On 


Data transfer signals 


Marking 


Spacing 



4.2 SIGNAL DEFINITIONS 

4. 2, 1 COMPUTER TO INTERFACE (FIGURE 4-3) 

® CLEAR READ REQUEST (CRR) 

A logic one in bit will clear the module READ REQUEST (RREQ) 
flag and its associated interrupt if one should exist, A logic zero 
causes no action. 



4-3 



Digital Systems Division 




943009^9701 



WRITE DATA READY (WDR) 

A logic one in bit 1 will cause the communication module transmit 
buffer register to be loaded with the USASCII character in bits 8-15 
of the WDS data wo.rd« At the appropriate time the communications 
module will transfer the character to the tran.smit (shift) register 
and initiate serial transmission to the data terminaL A^ logic zero 
causes no action* 

CLEAR NEW DATA SET STATUS (GNS) 

A logic one in bit 2 will clear the coramunications module DATA SET 
STATUS (DSS) flag and its associated interrupt if one should exists 
A logic zero causes no action, 

CLEAR WRITE REQUEST (CWR) 

A logic one in bit 3 will clear the communications module WRITE 
REQUEST (WREQ) flag and its associated interrupt if one should 
exist. A logic zero causes no action* 

Bits 4, 5^ and 6 are not used. 

LOAD MODULE CONTROL (CON) 

A logic one in bit 7 will cause the communication module control 
register to be loaded with bits 8 through 12 of the WDS data word. 

(Bits 13,, 14, and 15 are not used). 

The functions served by bits 8 through 12 are explained in the fol- 
lowing paragraphs. A logic zero causes no action. 

Interrupt Enable (INT) 

A logic one in bit 8 will enable the communications module to 
issue an I/O bus interrupt upon the occurrence of a READ 
REQUEST (RREQ), a WRITE REQUEST (WREQ), and/or a NEW 

DATA SET STATUS (change in state of Data Set Ready). A 
logic zero inhibits the interrupt. The interrupt is reset by 
clearing (CRR, CWR; and/or CNS) all the conditions (RREQ, 
WREQ, and/or DSS) which are causing the interrupt. 

Write .Request Delay (WRD) 

A logic one in bit 9 will enable the communications module to 
delay approximately 33 milliseconds after starting serial trans- 
mission of an USASCII character before issuing the WRITE 
REQUEST (WREQ). This delay option creates an effective 300- 
baud serial transmission rate when addressing the teleprinter 
section of the Terminal through a 1200-baud interface. A logic 
zero inhibits the delay action and allows the WRITE REQUEST 
(WREQ) in its normal manner^ i.e. ^ as soon as the module is ■ 
ready to accept another USASCII character from the computer. 
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Stop Bit Select (SBS) 

Bit 10 is not used« 

Data Terminal Ready (DTR) 

A logic one in bit 1 1 will maintain the comraunications module 
DATA TERMINAL READY (DTR) circuit in the ON condition. 
This circuit drives the DATA SET READY input line of the Ter- 
minal and, in effect, enables the transmit and receive capabili- 
ties of the Terminal. A logic zero maintains the DTR circuit 
in the OFF condition. 

Request To Send (RTS) 

A logic one in bit 12 will maintain the communications module 
REQUEST TO SEND (RTS) circuit in the ON condition. This 
circuit drives the DATA CARRIER DETECT input line of the 
Terminal and instructs the Terminal to accept the transmission 
of USASCII characters from the communications module. A 
logic zero maintains the RTS circuit in the OFF condition^ 

Bit 13 (Reverse Channel Transmit « RCT), bit 14, and bit 15 
(Break - BRK) are not used« 



CRR 


WDR 


CNS 


CWR 


NOT 
USED 


NOT 
USED 


NOT 
USED 


CON 



(A)12956S 



8 


9 


10 


1 t 


12 


13 


14 


1 5 


B 


B 


B 





B 


B 


B 


B 


B 


7 


6 


5 


4 


3 


2 


^ 


(MSB) 














(LSB) 



DATA CHARACTER 



WRD I SeS I DTR 

I (NOT I 
USED)! 



ROT 
(NOT 

USED) 



NOT i NOT 

USED i USED 



MODULE CONTROL 



Figure 4-3. WDS Data Word Format 
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4«2.Z INTERFACE TO COMPUTER (FIGURE 4-4) 

m READ REQUEST (RREQ) 

A logic one in bit indicates .that a USASCII character has been re™, 
ceived from the terminal and stored in the communications module 
receive buffer register and that the character appears as bits 8 
. through 15 of the RDS data word« If the. communications module I/O 
bus interrupt has been pre-viously enabled then the I/O bus interrupt 
will be maintained as long as the RREQ signal is true* The RREQ 
flag and its associated interrupt are reset by issuing a CLEAR 
READ REQUEST (CCR), A logic ssero indicates that a character is 
not being held for transfer to the computer memory and that bits 8 
through 15 contain the communications module status information. 



c 



RREQ=:1 



RREQ 


WREQ 


OSS 


RFE 


RTE 


RPE 


NOT 
USED 


NOT 
USED 



B 


& 


& 


B 


B 


B 


B 


B 


8 


7 


6 


S 


4 


3 


•2 


1 


(WSB) 














(LSB) 



DATA CHARACTER 



( 



XBL 


XRL - 


NOT 
USED 


RiN6 
(NOT 
USED) 


RCV 
(NOT 
USED) 


(NOT 
USED) 


CTS 
(NOT 
USED) 


DSR 



(A) 129 566 



f^ODULE STATUS 



Figure 4-4. RDS Data Word Format 
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WRITE REQUEST (WREQ) 

A logic one in bit 1 indicates that the transmit buffer register is 
presently empty and ready to accept another USASCII character for 
serial transmission to the Terminal. If the communications module 
I/O interrupt has been previously enabled, then the I/O bus interrupt 
will be maintained as long as the WREQ signal is true. The WREQ 
flag and its associated interrupt are reset by issuing a CLEAR 
WRITE REQUEST (CWR). A logic zero in bit 1 indicates that the 
communications module is not presently requesting an additional 
USASCII character for transmission to the Terminal. This situation 
may appear under two circumstances: 

1. When the transmit buffer register already contains a 
USASCII character as indicated by the presence of the 
TRANSMIT BUFFER REGISTER LOADED (XBL) signaL 

2. When the transmit buffer register is empty following the 
transmission of the last USASCII character in a data string, 
i. e. , a new USASCII character was not sent to the com- 
munications module after the last WRITE REQUEST (WREQ) 
flag was cleared. 

NEW DATA SET STATUS (DSS) 

A logic one in bit 2 indicates that a change of state has occurred in 
the DATA SET READY (DSR) signaL This usually indicates that the 
keyboard ON-LINE /LOCAL switch of the Terminal has been re- 
positioned. If the communications module I/O interrupt has been 
previously enabled, then the I/O bus interrupt will be maintained as 
long as the DSS signal is true. The DSS flag and its associated in- 
terrupt are reset by issuing a CLEAR NEW DATA SET STATUS 
(CNS). A logic zero in bit 2 indicates that no change has occurred 
in the DATA SET READY (DSR) signal since the last CLEAR NEW 
DATA SET STATUS (CNS) was issued. 

READ FRAME ERROR (RFE) 

A logic one in bit 3 indicates that improper character framing was 
detected by the receive circuitry. This error indicates either im- 
proper timing or erroneous stop bit(s) have been received. A logic 
zero indicates that no framing error is detected. This error status 
remains until a character with the proper framing is received or the 
module is reset. Bit 3 is valid only if bit (RREQ) is a logic one. 

READ TIMING ERROR (RTE) 

The READ TIMING ERROR (RTE) flag is only valid as long as the 
READ REQUEST (RREQ) signal of the interface is true. A logic one 
in bit 4 indicates that the communications module has received an- 
other USASCII character from the Terminal before the computer has 
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completed storing the previous character. In this event, the raodule 
replaces the previous with the one most recently received and, as 
such, this flag indicates that one or more characters have been lost 
in transmission. The RTE flag is cleared when another character 
is properly received; provided, that a CLEAR READ REQUEST 
(CRR) has been previously issued. A logic zero indicates that no 
characters have been lost in transmission. 

READ PARITY ERROR (RPE) 

The READ PARITY ERROR (RPE) flag is only valid as long as the 
READ REQUEST (RREQ) signal of the interface is true. A logic one 
in bit 5 indicates that improper parity was detected by the communi- 
cations module receive circuitry. Both the communications module 
and the Terminal expect odd parity. This flag indicates that the re-™ 
ceived character contained even parity. The RPE flag is cleared 
when another character is properly received; provided that a CLEAR 
READ REQUEST (CRR) has been previously issued. A logic zero , 
indicates that the character was properly received with odd parity. 

Bits 6 and 7 are not lised. 

Transmit Buffer Register Loaded (XBL) 

A logic one in bit 8 indicates that the communications module 
transmit buffer register is presently loaded with a USASCII 
character and is unable to accept another. A logic zero indi- 
cates that the US ASCII character has been transferred to the 
transmit (shift) register and that the transmit buffer register is 
now ready to accept another USASCII character. 

Transmit (Shift) Register Loaded (XRL) 

A logic one in bit 9 indicates that the communications module 
transmit (shift) register is presently loaded with the last 
USASCII character supplied by the computer and that the char-» 
acter is in the process of being serially transmitted to the 
Terminal. A logic zero indicates that the module transmit 
(shift) register is empty and that no serial transmission is 
presently in progress. 

Bit 10 is not used. 

Ring Indicator (RING) 

Bit 11 is not used in this application and should always appear 
in the logic zero state. 
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Reverse Channel Receive (RCV) 

Bit 12 is not used in tliis application and should always appear 
in the logic zero state. 

Data Carrier Detect (DCD) 

Bit 13 is not used in this application and should always appear 
in the logic one state. 

Clear to Send (CTS) 

Bit 14 is not used in this application and should always appear 
in the logic one state. 

Data Set Ready (DSR) 

A logic one in bit 15 indicates that the Terminal is in the ON- 
LINE mode of operation. This circuit is driven by the DATA 
TERMINAL READY output line of the Terminal and is main- 
tained in the ON condition as long as the keyboard ON-LINE 
switch is engaged. A logic zero indicates that the Terminal is 
operating in the LOCAL raode. 

A change of state in the DATA SET READY signal will cause the 
comrnunications module to generate an I/O bus interrupt; pro- 
vided that the interrupt has been previously enabled. This in- 
terrupt may be reset by issuing a CLEAR NEW DATA SET 
STATUS (CNS). However, the DATA SET READY (DSR) signal 
will remain at its last logic level until another change of state 
occurs in the Terminal. 

Note that the Model 733 ASR may have its keyboard ON-LINE/OFF 
switch ON-LINE without any of the associated devices actually being 
on line. Therefore, it becomes necessary to perform a REQUEST 
STATUS function in order to determine which of the associated de- 
vices (PLAYBACK, RECORD, KEYBOARD and/or PRINTER) are 
actually ON-LINE. 

4.3 REMOTE DEVICE CONTROL (ASR ONLY) 

The Model 733 ASR data Terminal has the capability of accepting a wide vari- 
ety of Remote Device Control (RDC) functions in the form of USASCII charac- 
ters received over the interface lines. These control functions allow the 
computer to perform a multitude of operations including such mechanical 
tasks as rewinding and loading cassettes. 

All of the RDC logic circuitry is located on a single circuit card located in 
slot number 6 of the KSR unit. A manually-operated ON-OFF switch, lo- 
cated on the top of the card and accessible through the sub-assembly cover, 
is provided to allow the operator to disable all of the RDC functions if de- 
sired. 
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The RDC functions themselves are basically divided into two categories? 
those activated by receipt of a single USASCII control character and those ac- 
tivated by receipt of the non-printable DLE character followed by a second 
predetermined USASCII character code. The first category is known as the 
Automatic Device Control (ADC) or single character subset while the second 
category is known as the DLE or two character subset. A list of the two cat- 
egories of functions along with their activation codes is given in table 4-2 « 



( 



Table 4-2. Remote Device Control Functions 



Single Character Subset (ADC) 




Function 


USASCII 


Playback On - Keyboard Off 


DCl 


Playback Off - Keyboard On 


DCS 


Record On - Printer Off 


DC2 


Record Off - Printer On 


DC4 


; Two Character Subset (DLE) 




Function 


USASCn 


Rewind Cassette No. 1 


1 


Rewind Cassette No. 2 


2 


Load Cassette No. 1 


3 


Load Cassette No. 2 


4 


Cassette No. 1 in Record No. 2 in Playback 


5 


Cassette No. 2 in Record No. 1 in Playback 


6 


Block Forward 


7 


Black Reverse 


8 


Printer On (Non-Operable) 


9 


Printer Off (Non-Operable) 





Automatic Device Control (ADC Above) On 


s 


Automatic Device Control (ADC Above) Off 


9 


Request Status information 


< 



( 
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Note that the RDC logic circuitry automatically disables the teleprinter por- 
tion of the Model 733 ASR from printing the first character received after the 
DLE character code. This ensures that all of the two character functions 
are, in effect, treated in the same manner as any non-printable USASCII con- 
trol character such as those in the ADC category. 

4.3.1 FUNCTIONAL DESCRIPTIONS 

The following paragraphs are functional descriptions of each ADC character. 
Since most of these functions have self-explanatory names these descriptions 
are of their operation. 

4. 3. 1. 1 SINGLE CHARACTER SUBSET (ADC) 

• PLAYBACK ON-KEYBOARD OFF (DCl = ll^^) 

The ''playback on" function initiates the reading and transmitting of 
characters from the cassette tape; provided the playback cassette is 
loaded and ready as indicated by bit number 1 of the Status Charac- 
ter (reference paragraph 4. 3. 1. 3). This function is performed only 
on data received over the communication lines or generated in the 
local loop. 

• PLAYBACK OFF-KEYBOARD ON (DC3 = 13i6) 

The "playback off" function terminates the reading and transmitting 
of characters from the cassette tape under the condition that if the 
DC 3 character itself exists on the playback tape, then one more 
character after the DC3 character will be played back before the 
cassette is actually turned off. This function is performed on both 
transmitted and received data as well as data generated in the local 
loop. 

• RECORD ON-PRINTER OFF (DC2 = IZ^^) 

The "record on" function initiates the receipt and recording of char- 
acters on the cassette tape; provided the record cassette is loaded 
and ready as indicated by bit number 5 of the status character. 

Upon receipt of the DC2 character, the record function is turned on 
and the printer enters a print cycle regardless of the fact that DC2 
is a non-printable character. As such, the interface will be locked 
out for an additional three 1200-baud character times (approximately 
30 milliseconds after receipt of the DC2 parity-bit) before the 
printer is actually turned off thus readying the interface for the re- 
ceipt of the first character to be recorded on the cassette. The 
DC2 character itself is neither entered into the hardware buffer nor 
recorded on the tape. This function is performed only on data re- 
ceived over the communication lines or generated in the local loop. 
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• RECORD OFF-PRINTER ON (DC4 = Mj^) 

The "record off" function terminates the receipt and recording of 
characters on the cassette tape* Upon receipt of the DC4 character 
the record function is turned off and the printer is turned on. How- 
ever, a print cycle is not entered as was the case with the DC2 func- 
tion. The DC4 character is then entered into the hardware record 
buffer and all succeeding characters sent to the printer (including 
the DC2 character) are written into the same buffer location or 
"overpunched". It is recommended that a RUBOUT (DEL) be sent 
following the DC4 to ensure that the overpunched character will not 
cause subsequent system problems. 

Note that the contents of the record buffer are not automatically re- 
corded on the cassette tape simply by the issuance of the "record 
off" command. When recording in LINE tape format, a carriage 
return will ensure that the data is recorded on the cassette tape. 
When recording in CONT tape format, it is recommended to send at 
least 86 filler characters, usually (DEL) to the terminal after the 
last data entry and before the RECORD OFF command is transmitted. 

4.3.1.2 TWO CHARACTER SUBSET (DLE) 

# REWIND CASSETTE NO. 1 (DLE, 1 = lOj^, Slj^) 

Upon receipt of the rewind command and providing that the cassette 
tape is not already on clear leader at either end of the tape, cas- 
sette no. 1 will run in the reverse direction until clear leader is 
sensed at the beginning of the tape. From the time that the cassette 
begins performing the rewind operation, either bit number 1 or bit 
number 5 of the status character (depending on whether cassette 
no. 1 is in the playback or record mode^ respectively) will be set to 
a logic zero indicating the cassette is not ready. When the re- 
wind operation has been completed then bit nurnber 3 of the status 
character will become a logic one indicating the presence of the 
clear leader. Only the issuance of a LOAD CASSETTE no. 1 com- 
mand will reset the appropriate bits of the status character and 
ready the cassette. If a rewind is issued for cassette unit 1 and it 
is already on clear leader, the RDC is automatically disabled for 
1. 5 seconds. 

NOTE 

The cassette cannot be remotely rewound 
once it has entered the clear leader at the 
far end of the tape. 
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REWIND CASSETTE NO. 2 (DLE, 2 = lOj^, 32i^) 

This command is identical to that found in the preceding paragraphs 
with the exception that bit number 4 of the status character is the 
bit which indicates the presence of clear leader on cassette no. 2. 

LOAD CASSETTE NO. 1 (DLE, 3 = lOj^^, 33j£^) 

Upon receipt of the load command and under the condition that the 
clear leader is sensed at the beginning of the tape, cassette no. 1 
will advance the tape until the beginning of tape (BOT) marker is 
sensed. During the time that the load operation is performed, 
either bit number 1 or bit number 5 of the status character (depend- 
ing on whether cassette no. 1 is in the playback or record mode re- 
spectively) will be held to a logic zero indicating that the cassette is 
not ready. Upon completion of the load operation, the appropriate 
bit of the status character will become a logic one indicating that 
the cassette is ready to be enabled with either the ''record on" or 
the "playback on" command. 

If the command code is received while either bit number 1 or bit 
number 5 of the status character indicate that the cassette is ready, 
then cassette no. 1 will perform a fast forward operation until the 
clear leader is sensed at the far end of the tape. At this tirae, the 
appropriate bit of the status character will be come a logic zero to 
indicate that the cassette is not ready and bit number 3 of the status 
character will become a logic one to indicate the presence of clear 
leader at the far end of the tape. 

NOTE 

The cassette cannot be remotely stopped 
during the fast forward operation. 

LOAD CASSETTE NO. 2 (DLE, 4=10^^, 34^^) 

This command is identical to that found in the preceding paragraph 
with the exception that bit number 4 of the status character is the 
bit which indicates the presence of clear leader on cassette no. 2. 

CASSETTE NO. 1 IN RECORD, NO. 2 IN PLAYBACK 
(DLE, 5 = 10i6, 35i6) 

Upon receipt of this command, cassette no. 1 will be placed in the 
record mode and cassette no. 2 will be placed in the playback mode. 
This operation will be performed regardless of the state of any bits 
in the status character although its execution may change the state 
of several bits in the status character. 
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• CASSETTE NO. 2 IN RECORD, NO, 1 IN PLAYBACK 
(DLE, 6 = 10i6, 36i6) 

This command is similar to that which is found in the preceding 
paragraph with the exception that the result of this command is the 
complement of the result described in the preceding paragraph* 

m BLOCK FORWARD (DLE, 7 = 10^^, 371^) 

Upon receipt of the block-forward command and under the condition 
that the playback ready bit of the status character is true, the cas-- 
sette controller will read an 86 character block of data from the 
playback cassette and will initiate transmission of the resulting 
string of USASCII characters. Transmission of the string will con- 
tinue until all 86 characters have been transmitted or until the 
playback-off (DC3) character is encountered in the transmission* 

In the event that the transmission is terminated by occurrence of the 
DC3 character on the tape, then the block forward command code 
may be reissued to initiate transmission of those characters re- 
ixiaining in the 86 character block of data originally read from the 
tape. The block forward command may have to be reissued a num- 
ber of times depending on the number of DC3 characters in the orig™ 
inal 86 character block of data. 

In the event that transmission was never initiated because a play- 
back error was discovered while reading the 86 character block 
from the cassette tape, then this function will cause the playback 
error bit of the status character (bit number 2) to be reset, the 
block containing the error to be bypassed, a new 86 character block 
to be read from the cassette tape, and finally, transmission of the 
new block to be initiated; provided the new block did not also contain 
a playback error, 

® BLOCK REVERSE (DLE, 8 = lOj^, 381^) 

Upon receipt of the block-reverse command and \inder the condition 
that the playback ready bit of the status character is true, the cas- 
sette controller will rewind the tape one full block of data (86 char- 
acters) and clear the contents of the hardware read buffer. 

In the event that this command is received while the playback error 
bit of the status character (bit number 2) is true, then this function 
will also reset the error flag thereby preparing the block to be re- 
read. 

m PRINTER-ON (DLE, 9 = 10i6, 39i6) 

This command is non-operable since this function has already been 
automatically included as a part of the ADC RECORD OFF command 
(DC4). 
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• Printer-OFF (DLE, 0= lOj^, ^^j^^) 

This command is non-operable since this fvmction has already been 
automatically included as a part of the ADC RECORD -ON command 
(DCZ). 

m AUTOJMATIC DEVICE CONTROL ON (DLE, : = lOj^, SA^^) 

This command enables the playback on/off (DC1/DC3) and record 
on/off (DC2/DC4) functions to become effective after having been 
disabled with the ADC OFF command, 

m AUTOMATIC DEVICE CONTROL OFF (DLE, ; == lOj^, SBj^) 

This command disables the playback on/off (DC1/DC3) and record 
on/off (DC2/DC4) functions. It is used when it is necessary to re- 
cord the DCl through DC4 characters onto a cassette tape without 
effecting the operation of the Terminal. 

m REQUEST STATUS (DLE,<= lOj^,, 3Ci(^) 

Upon receipt of the request status command the Terminal will titans - 
mit a specially configured USASCII status character to the computer 
interface. This character is used to determine when menchanical 
functions such as rewind and load operations are comipleted. It also 
indicates other data as described in the following paragraphs. 

4. 3« 1. 3 STATUS CHARACTER 

The following paragraphs describe the USASCII status character transmitted 
by the Terminal in response to the RDC request status command. The bit 
positions within the character are defined as shown in figure 4-5. 
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Figure 4-5. Status Character Bit Definition 
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PLYBK RDY (Bit Number 1) (LSB) 

A logic one level in this bit position indicates that the playback cas- 
sette is ready to be enabled with the ADC playback on (DCl) function 
or the RDC block forward (DLE , 7) function. If a logic zero level 
is in this bit position, then one or more of the following conditions 
must exist: 

Cassette door open or cassette not in place 

Cassette tape on clear leader 

Playback not in line mode 

Rewind or load operation still in execution^ 

PLYBK ERR (Bit Number 2) 

A logic one level in this bit position indicates that a playback error 
was discovered while an 86 character block of data was being read 
from the cassette tape. The transmission of any characters from 
that block of data is inhibited until the error status is reset to a 
logic zero level. 

The RDC block forward and block reverse comrnands are normally 
used in the recovery of a playback error. Both of these functions 
are capable of clearing the error status. 

BOEOl (Bit Number 3) 

A logic one level in this bit position indicates that cassette no. 1 is 
positioned on clear leader at either the beginning or the end of the 
tape. 

BOE02 (Bit Number 4) 

The description of this bit position is identical to that which is 
found in the preceding paragraph with the exception that the infor- 
mation is for cassette no. 2. 

RCRD RDY (Bit Number 5) 

A logic one level in this bit position indicates that the record cas- 
sette is ready to be enabled with the ADC record on (DC2) function,. 
If a logic zero level is in this bit position then one or more of the 
following conditions must exist. 

Cassette door open or cassette not in place 

Cassette tape on clear leader 

Record not in line mode 

Rewind on load operation still in execution 

Record enable tab removed. 
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m PRNTR RDY (Bit Number 6) 

A logic one level in this bit position indicates that the teleprinter is 
enabled and ready for normal operation* If a logic zero is in this 
bit position then one or more of the following conditions must exist: 

Printer not in line mode. 

Printer is disabled as a result of the ADC record-on function 

(DG2) 

m BIAS '4" (Bit Number 7) 

This bit position will always be held to a logic one level to ensure 
that the status character is not an element of the USASCII control 
character subset. 

4. 4 INTERFACE OPERATION 

The following paragraphs describe the data transfer within the interface. 

4»4el COMPUTER TO TERMINAL 

The following is a' description of the sequence of events which occur during 
the transmission of a USASCII data string to the Terminal and is directly ap- 
plicable to the byte-by-byte transmission of any software character when ad- 
dressing either the 300-baud teleprinter or the 1200-baud cassette controller. 
However, when utilizing the 1200-baud interface to address the 300-baud ] 

teleprinter it is necessary to precede the transmission of the data string with 
a WDS instruction which sets the WRITE REQUEST DELAY (WRD) bit of the 
module control register true. This operation enables the module to provide 
approximately 33 milliseconds of delay between the time that the TRANSMIT. 
BUFFER LOADED (XBL) signal goes false and the time that the WRITE 
REQUEST (WRQ) signal comes true. In effect the WRITE REQUEST DELAY 
(WRD) option uses the 1200-baud hardware interface to create an effective 
300-baud transmission rate. 

It is assumed that the interface has been previously initialized by setting both 
the DATA TERMINAL READY (DTR) and the REQUEST TO SEND (RTS) lines 
of interface to their true state (logic one level). 

An 8-bit character is sent out to the communications module by using a WDS 
instruction with the WRITE DATA READY (WDR) bit of the WDS data word 
set true. The communications module immediately loads the USASCII char- 
acter into the transmit buffer register and the TRANSMIT BUFFER LOADED 
(XBL) signal of the interface coraes true. If the communications miodule is 
presently in the process of transmitting a previous character, then the trans- 
mit (shift) register will not be empty and the TRANSMIT REGISTER LOADED 
(XRL) signal of the interface will be true. When transmission of the previous 
character is completed, then the transmit (shift) register becomes empty and 
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the TRANSMIT REGISTER LOADED (XRL) signal of the interface goes false. 
The transmit buffer register will now transfer the new USASCII character to 
the transmit (shift) register and the TRANSMIT BUFFER LOADED (XBL) 
signal of the interface goes false while the TRANSMIT REGISTER LOADED 
(XRL) signal again comes true. If the module interrupt capability has been 
previously enabled, then the WRITE REQUEST signal will be accompanied by 
an I/O bus interrupt. At this point, a CLEAR WRITE REQUEST (CRR) is 
then issued thereby resetting the WRITE REQUEST (WREQ) signal to its 
logic zero level and additionally clearing the interrupt; provided no other in- 
terrupt conditions exist (READ REQUEST) true or change in state of DATA 
SET READY). The interface should now be reset and ready to accept another 
eight bit USASCII character from the computer. 

4.4.2 TERMINAL TO COMPUTER 

The following is a discussion of the sequence of events that occur during the 
reception of a USASCII data string from the Terminal and is directly applica- 
ble to the byte-by-byte reception of any USASCII character string regardless 
of the baud rate used. It is assumed that the interface has been previously 
initialized by ensuring that the DATA SET READY line of the interface is in 
its true state (logic one level). 

The communications module continually monitors the incoming signal lines 
which are normally in the marking (negative voltage) state. When these lines 
beconae positive (spacing condition) the interface accepts this as the start -bit 
of a sequential 10-bit USASCII character code transmission. The next eight 
bits are brought into a receiving shift register and upon reception of the stop 
bit (tenth bit) the received USASCII character code is transferred to an 8-bit 
buffer register and the READ REQUEST (RREQ) signal of the interface comes 
true. If the module interrupt capability has been previously enabled, then 
the READ REQUEST signal will be accompanied by an I/O bus interrupt* 

At this point the received USASCII character is normally stored into a pre- 
specified memory location by using the appropriate RDS instruction. Finally^ 
a CLEAR READ REQUEST (CRR) is then issued thereby resetting the READ 
REQUEST (RREQ) signal to its logic zero level and additionally clearing the 
interrupt; provided, that no other interrupt conditions exist (WRITE RE^ 
QUEST true or change in state of DATA SET READY). The interface should 
now be reset to its original state thereby preparing it to receive another 
character from the Terminal. 

In the event that the character was transmitted at an improper baud rate or 
with an erroneous num.ber of stop bits, then the READ FRAMING ERROR 
(RFE) signal of ttie interface will conae true. 
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NOTE 

The RFE flag is valid only as long as the READ 
REQUEST (RREQ) signal of the interface is also 
true. The READ FRAMING ERROR (RFE) sig- 
nal is reset when another character is properly 
received; provided a CLEAR READ REQUEST 
(CRR) has been previously issued. 

In the event that another character is received by the interface before the 
computer has stored an already present character (ie e. , if the READ RE- 
QUEST (RREQ) line is still true at the time another character is received), 
then the previous character is replaced by the one most recently received, 
and the READ TIMING ERROR (RTE) signal of the interface comes true. 
The presence of the RTE flag implies that one or more characters may have 
been lost in transmission. 

NOTE 

The RTE flag is only valid as long as the READ 
REQUEST (RREQ) signal of the interface is also 
truee The READ TIMING ERROR (RTE) signal 
is reset when another character is properly re- 
ceived; provided a CLEAR READ REQUEST 
(CRR) has been previously issued. 

In the event that the character was received with an erroneous parity bit, 
then the READ PARITY ERROR (RPE) signal of the interface will come true. 

NOTE 

The RPE flag is only valid as long as the READ 
REQUEST (RREQ) signal of the interface is also 
true. The READ PARITY ERROR (RPE) signal 
is reset when another character is properly re- 
ceived; provided a CLEAR READ REQUEST 
(CRR) has been previously issued. 
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SECTION V 
PROGRAMMING REQUIREMENTS 

Programming requirements and examples are provided in Model 980 Com- 
puter Input/Output Manual, Part Number 961961-9734. 
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ALPHABETICAL INDEX 
INTRODUCTION 



The following index lists key words and concepts from the subject material of the manual 
together with the area(s) in the manual that supply major coverage of the listed concept. The 
numbers along the right side of the listing reference the following manual areas: 

m Sections - References to Sections of the rnanual appear as "Section x" with the symbol 
X representing any numeric quantity. 

• Appendixes - References to Appendixes of the manual appear as "Appendix y" with the 
symbol y representing any capital letter. 

• Paragraphs - References to paragraphs of the manual appear as a series of alphanumeric 
or numeric characters punctuated with decimal points. Only the first character of the 
string may be a letter; all subsequent characters are numbers. The first character refers 
to the section or appendix of the manual in which the paragraph is found. 

• Tables - References to tables in the manual are represented by the capital letter T 
followed immediately by another alphanumeric character (representing the section or 
appendix of the manual containing the table). The second character is followed by a 
dash (-) and a number: 

Tx-yy 

• Figures - References to figures in the manual are represented by the capital letter F 
followed immediately by another alphanumeric character (representing the section or 
appendix of the manual containing the figure). The second character is followed by a 
dash (-) and a number: 

Fx-yy 

• Other entries in the Index - References to other entries in the index are preceded by 
the word "See" followed by the referenced entry. 
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Adapter Cable Data F2-6 

ADC Automatic Device Control Functions c . 4.3 

ADC Single Character Subset .4.3.1.1 

Address Selection, Module ..... .2.4.1,12-1 

ASR: 
Cassette Installation ....... .2.2,2, F2 -3 

Data Terminal Outline Dimensions , , . .F2-1 
Local Operation .......... .3,2.1.1 

Model 733 ............... .2.2 

Paper Loading ... . , . . . . .2.2.1, F2 -2 

ASR/KSR Data Terminal, Model 733 . , . .Fl-1 
Automatic Device Control 

Functions ........... .4,3,4.3.1.2 

Baud Rate ....... . . . . . .4.1.3,4.4.1 

ASR 4.1 

Duplication .1.2.6.2 

KSR ................. 4.1 

Playback .1.2.6.2 

Record ,..,.... .1.2.6.1 

Selection . .2.4.2, T2 -2 

Beginning of Tape (Load Cassette), BOT . .4.3.1.2 
Bias "1" Bit ..... . . . . . . . . .4.3.1.3 

Bit and Character Time Definitions . . . . .F4-1 

Bit Definition, Status Character ., . . . . .F4-5 

Bit Selection, Stop 2.4.5, T2 -5 

Bit: 

BOEOl ........ . . . . . . .4.3.1.3 

BOE02 . . . . . ... . . . . . . .4.3.1.3 

Clear Read Request CRR ..... . . 4.2.1 

CNS Clear New Data Set Status ..... 4,2,1 

CON Load Module Control ....... 4.2,1 

CTS Clear to Send , . 4.2.2 

CWR Clear Write Request ....... 4.2.1 

DCD Data Carrier Detect ....... 4.2.2 

DSR Data Set Ready ......... 4.2.2 

DSS* Nev^ Data Set Status . . .... .4.2.2 

DTR Data Terminal Ready . ... . , . 4.2.1 

INT Interrupt Enable .......... 4,2.1 

PLYBKERR .,,...,...... .4.3.1.3 

PLYBKRDY .4.3.1.3 

PRNTR RDY .....,.,.., .4.3,1.3 

RCRDRDY ............ .4,3,1.3 

RCT Reverse Channel Transmit ..... 4.2,1 

RCV Reverse Channel Receive ..... 4.2.2 

RFE Read Frame Error ........ 4.2.2 

RREQ Read Request ......,,. 4.2.2 

■ RTE Read Timing Error ........ 4.2.2 

RTS Request to Send ....,..., 4.2.1 

SBSStop Bit Select ........... 4.2.1 

STB Stop 2.4.5 

WDR Write Data Ready ........ 4.2.1 

WRD Write Request Delay ....... 4.1.3, 

4.2,1,4.4.1 
WREQ Write Request ......... 4.2.2 

XBL Transmit Buffer Register 

Loaded . , . .-4.2.2 

XRL Transmit (Shift) Register • 

Loaded .............. 4.2.2 

Block: 

Forward DLE ,....,...:,, .43.1.2 

Reverse, DLE ......,.,., .43.1.2 

BOEOl Bit .............. .43.13 



BOE02 Bit .............. .43.13 

BOT Beginning of Tape (Load Cassette) „ .4.3.1.2 
Bottom Row, Device Controls , . . . , ,3.23.3 

Cable Data, Adapter ...... , ....... .F2-6 

Cable, Interface ........ .2.5, 4.1.2, F2-5 

Cassette: 

Controls, Top Row, Tape ...... 3.23.1 

Installation ASR . . . ... ... .2.2.2, F23 

^ No. 2 in Record, No. 1 

in Playback .,,.,....,. .43 J. 2 

No. 2 in Record, No. 2 

in Playback ,.,......., .4.3 J. .2 

CCR Clear Read Request Command .... 4.2.2 

Character Bit Definition, Status ...... .F4-'5 

Character Time Definitions, Bit ...... .F4-1 

Character, Status ........... .43.13 

Circuit Card, Interface ........... 2.4 

Clear New Data Set Status Bit, CNS .... 4.2.1 

Clear Read Request Com.mand, CCR ..„. 4.2.2 
Clear Read Request CRR Bit ....... 4,2.1 

Clear Read Request, CRR ........ 4.4,2 

Clear to Send Bit, CTS 4.2.2 

Clear Write Request Bit, CWR ...... 4.2,1 

Clear Write Request Command, CWR . . . 4.2.2 
CNS Clear New Data Set Status Bit .... 4,2.1 

Commands: 

CCR Clear Read Request ' ....... 4.2.2 

CWR Clear Write Request ....... 4,2,2 

Load Cassette No. 1 ......... ,43,1,2 

Load Cassette No, 2 ......... ,43.1,2 

Rewind Cassette No, i ....... .43.1.2 

Rewind Cassette No. 2 , . .... . -. .43.1.2 

Communication Line .Interface ..,„„. 1,2.3 
Communications Module . . . , . . . 2,4,4.1.1 
Computer to Interface ... ..... . , 4.2.1 

Computer to Terminal Interface .... . . 4.4.1 

CON Load Module Control Bit . ... . . 42,1 

Connections, Interface . .... . . ... .2.6, ,F2»7 

Control Functions, Remote Device . « « . .T4»2 
Control Switches: 

Switch Pane! Bottom Row, 

Device Function ....,..„, 3.2,33 

Switch Pane! Middle Row, 

Playback/Record ........... .13-2 

Switch Panel Top Row, Tape ...... .134 

Controls: 

Bottom Row, Device ........ 3.233 

Here is ............... 3.2.2 

Keyboard .............. 3.2.2 

Line/Local ............. 3.233 

Middle Row, Playback and Record , . .3.23.2 
Playback .............. 3.23.2 

Record ..,.,...,..,.. 3.23:2 
Tape .,...,....,...., 3.2,2 

Terminal ......»,..„..»..„ 3.2 

Top Row, Tape Cassette .....„, 3.23.! 

Cross Reference, Signal to Nomenclature . . .T4-I 
CRR Clear Read Request Bit .... .42.1,4.4.2 

CCR Clear Read Request Command . « . . 422 
CTS Clear to Send Bit .......... 422 

CWR Clear Write Request Bit ..,.«.. 42.1 
CWR Clear Write Request Command .... 422 
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Data Carrier Detect Bit, DCD 4.2.2 

Data Format and Transmission . . . . . . 12.1 

Data Set Ready Bit, DSR ........ .4.2.2 

Data Set Ready Signal, DSR ....... 4.2.2 

Data Set Status Flag, DSS ........ 4.2.1 

Data Terminal: ■ 

Model 733 ASR/KSR FM 

Outline Dimensions and Weight, 

Model 733 ASR .......... .F2-1 

Outline Dimensions and Weight, 

Model 733 KSR .F24 

Ready Bit .......,.,,.., 4.2.1 

Ready Signal 4.4.1 

Data Word Format, RDS .F44 

Data Word Format, WDS F4-3 

Data, Adapter Cable . , .F2-6 

DCD Data Carrier Detect Bit ....... 4.2.2 

Definition: 

Bit and Character Time F4-1 

Signal 4.2. 

Status Character Bit F4-5 

Delete, WRQ Write Request Signal .... 4.4.1 
Description: 

Functional 4.3.1 

General . 1.1 

General, Interface . , 4.1 

Interface .,,,„....,..., Section 4 

Device Controls, Bottom Row 3.2.3.3 

Device Function Switches (Switch 

Panel Bottom Row) .......... .T3-3 

Dimensions and Weight Model 733: 

ASR Data Terminal F2-1 

KSR Data Terminal F24 

DSR Data Set Ready Bit ......... 4.2.2 

DSR Data Set Ready Signal ....... 4.2.2 

DSS Data Set Status Flag 4.2.1 

DSS New Data Set Status Bit 4.2.2 

DTR Data Terminal Ready Bit 4.2.1 

DTR Data Terminal Ready Signal ..... 4.4.1 
Duplication Baud Rate 1.2.6.2 

Flag: 

DSS Data Set Status 4.2.1 

RPE Read Parity Error 4.2.2 

RREQ Read Request 4.2.1 

RTE Read Timing Error 4.2.2 

WREQ Write Request .4.2.1 

Format and Transmission, Data 1.2.1 

Format RDS Data Word F44 

Format WDS Data Word F4-3 

Function Switches (Switch Panel 

Bottom Row), Device . .T3-3 

Functional Descriptions 4.3.1 

Functions: 

ADC Automatic Device Control ... . . .4.3 

Playback Off-Keyboard On 4.3.1.1 

Playback On-Keyboard Off 4.3.1.1 

RDC Remote Device Control 4.3, T4-2 

Record Off-Printer On 4.3.1.1 

Record On-Printer Off . .4.3.1,1 

Here is Controls 3.2.2 



■ ^T' 

Indicators, Terminal Controls an^ v. . . . . . 3.2 

Installation: ' ^.. 
ASR, Cassette ..... #1 . . .2.2.2, F2-3 
General . 2.1 

Instruction: 

RDS 24.1 

WDS 24.1 

INT Interrupt Enable Bit ........ . 4.2.1 

Interface : 

Cable .2.5,4.1.2, F2 -5 

Circuit Card ....... 2.4 

Communication Line 1,2.3 

Computer .4.2.1,4.2.2 

Computer to Terminal ......... 4.4.1 

Connections 2.6, F2-7 

Description Section 4, 4.1 

Operation 4.4 

Interrupt Enable Bit, INT ........ 4.2.1 

Keyboard Controls 3.2.2 

Keyboard Switches ..... .^. . . . . 3.2.1 

KSR: 

Baud-Rate . . ... .......... 4.1 

Data Terminal Outline Dimensions 

and Weight, Model 733 F2-4 

Model 733 . . . . r< 2.3 

Paper Loading 2.3.1 

Line Interface, Communication <^ . . . . 1.2.3 

Line/Local Controls 3.2.3.3 

Line/Off/Local Switches 3.2.1.1 

Load Cassette No. 1 Commands 4.3.1.2 

Load Cassette No. 2 Commands 4.3.1.2 

Load Module Control Bit, CON 4.2.1 

Loading ASR, Paper 2.2.1, F2 -2 

Loading KSR, Paper 2.3.1 

Local Operation, ASR 3.2.1.1 

Middle Row, Playback and 

Record Controls . 3.2.3.2 

Model 733: 

ASR 2.2 

ASR Data Terminal Outline 

Dimensions and Weight . .F2-1 

ASR/KSR Data Terminal Fl-1 

KSR 2.3 

KSR Data Terminal Outline 

Dimensions and Weight F24 

Module Address Selection ..... .2.4.1, T2-1 

Module Parity Selection T2-3 

Module, Communications 2.4,4.1.1 

New Data Set Status Bit, DSS 4.2.2 

Nomenclature Cross Reference, Signal . . . .T4-1 

On-Line/Off Switch 3.2.1,3.2.1.1 

Power Switch, Terminal F3-1 

Operation Section 3, 3.3 

ASR Local . 3.2.1.1 

Interface . 4.4 

Option, WRD Write Request Delay . . . . 4.4.1 
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Outline Dimensions and Weight, Model 

733 ASR Data Terminal . . . . . . . . .F2-1 

Outline Dimensions and Weight, Model 

733 KSR Data Terminal ........ .F24 

Panel (ASR Only), Upper Switch . . ... 3.2.3 

Panel, Upper Switch ........... .F3-2 

Paper Loading: 

ASR .2.2.1, F2-2 

KSR . • • 2.3.1 

Parity Enable and Selection . . . . ... 2.4.3 

Parity Error Flag, RPE Read ....... 4.2.2 

Parity Selection, Module . . . . . . . . . .T2-3> 

Physical Specifications . 1.2.4 

Playback 3.2.3.2, T3-2 

Baud Rate ............. .1.2.6,2 

Controls .3.2.3.2 

Off-Keyboard On Functions ..... .4.3.1.1 

On-Keyboard Off Functions ..... .4.3.1.1 

Record Controls ...... . . 3.2.3.2, T3-2 

Tape Transport . . . .1.2.6.2 

PLYBKERRBit .4.3.1.3 

PLYBKRDYBit . . .4.3.1.3 

Power Requirements . . . . . ... . . . 1.2.5 

Power Switch, Terminal On-Line/Off 

Switch ............... .F3-1 

Printer 1.2.2 

Off .4.3.1.2 

On . . . . 4.3.1.2 

Specifications . ... . . ... . . . .Tl-1 

Switches 3.2.1 

Programming Requirements . . . . . . Sections 

RCT Reverse Channel Transmit Bit . . . . 4.2.1 
RCV Reverse Channel Receive Bit . . . . . 4.2.2 
RDC Remote Device Control Functions . . . 4.3 

RDS Data Word Format . .F44 

RDS Instruction ............ 2.4.1 

Read Frame Error Bit, RFE 4.2.2, 4.4.2 

Read Parity Error Flag, RPE . . . . ,4.2.2,4.4.2 
Read Request: 

Bit 4.2.2 

Flag . 4.2.1 

Signal .4.2.2,4.4.2 

Read Timing Error Bit, RTE .... .4.2.2, 4.4.2 

Record Baud Rate . .1.2.6.1 

Record Controls .......... . .3.2.3.2 

Record Off-Printer On Functions . . .. .4.3.1.1 

Record On-Printer Off Functions . . . . .4.3.1.1 

Record Tape Transport ........ .1.2.6.1 

Remote Device Control: 

ASR Only 4.3 

Functions T4-2 

Functions, RDC 4.3 

Request Status, DLE ......... .4.3.1.2 

Request to Send 4.4.1 

Request to Send Bit .......... .4.2.1 

Requirements: 

Power . . 1.2.5 

Programming Section 5 

Reverse Channel Receive Bit, RCV .... 4.2.2 
Reverse Channel Transmit Bit, RCT . . . . 4.2.1 
Rewind Cassette No. 1 Commands . . . .4.3.1.2 



Rewind Cassette No. 2 Commands . . . .4.3.1.2 

RFE Read Frame Error Bit . .... .4.2.2,4.4.2 

RPE Read Parity Error Flag . , . . .4.2.2, 4.4.2 

RREQ Read Request Bit . . . . . . .4.2.1, 4.2.2 

RTE Read Timing Error Bit . . . , .4.2.2, 4.4.2 

RTS Request to Send Bit . . . . . .4.2.1,4.4.1 

SBS Stop Bit Select Bit . . . . . . ... 4.2.1 

Selection: 

Baud Rate ............ 2.4.2, T2-2 

Module Parity . . . . .... . . . . .T2-3 

Parity Enable . . . 2.4.3 

Stop Bit . . . 2.4.5, T2-5 

Word Length . ....... . . .2.4.4, T2-4 

Signal Definitions . .... . . * 4.2 

Signal to Nomenclature Cross Reference . . .T4-1 

Signal: 

RFE Read Framing Error . . . . ... 4.4.2 

RPE Read Parity Error ........ 4.4.2 

RREQ Read Request ...... .4.2.2,4.4.2 

RTE Read Timing Error ........ 4,4.2 

WREQ Write Request . . . . ... . . 4.4.1 

XBL Transmit Buffer Loaded ...... 4.4.1 

XRL Transmit Register Loaded ..... 4.4.1 

Single-Character Subset, ADC ...... .4.3.1.1 

Specifications . . . . . . . ... . . . . . 1 .2 

Physical . 1.2.4 

Printer ............... .Tl-1 

Tape Transport . .... .... . . , ,Tl-2 

Status Character ........... .4.3.1.3 

Bit Defmition . . . ... . . . . . . .F4-5 

USASCn ............. .4.3.1.3 

STB Stop Bit ..... . . ...... . 2.4.5 

Stop Bit Select Bit, SBS . . 4.2.1 

Stop Bit Selection ......... .2.4.5,T2-5 

Subset: 

ADC Single-Character . . . . . . . . .4.3.1.1 

Two-Character . .... . . . . . . .4.3.1.2 

Switches: 

Keyboard . ... . . . . ...... 3.2.1 

Line/Off/Ldcal .3.2.1.1 

On-Line/Off ............ .3.2.1.1 

Printer .......,,,...., 3.2.1 

(Switch Panel Bottom Row), 

Device Function .......... .T3-3 

(Switch Panel Middle Row), 

Playback/Record Control ..... . ,T3-2 

(Switch Panel Top Row), 

Tape Control . . . . . .T3-1 

Tape: 

Cassette Controls, Top Row . . . . . .3.2.3.1 

Control Switches (Switch Panel 

Top Row) ..,.......: . . .T3-1 

Controls . 3.2.2 

Transport .............. 1.2.6 

Transport Playback ......... .1.2.6.2 

Transport Record .1.2.6.1 

Transport Specifications . . . . . . . . ,Ti-2 

Terminal: 

Controls and Indicators .....,.., 3»2 
Interface, Computer to ........ 4.4.1 
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Terminal: 

Model 733 ASR/KSR Data FM 

On-Line/Off Switch and 

Power Switch F3-1 

Time Definitions, Bit and Character F4-1 

Transmission Data Format . . 1.2.1 

Transmit (Shift) Register Loaded Bit, 

XRL .4.2.2,4.4.1 

Transmit Buffer Loaded Signal, 

XBL 4.4.1,4.2.2 

Transport Specifications, Tape Tl-2 

Transport: 

Playback Tape 1,2.6.2 

Record Tape . 1.2.6.1 

Tape 1.2.6 

Two-Character Subset 4.3.1.2 

Upper Switch Panel F3-2 

Upper Switch Panel (ASR Only) 3.2.3 

USASCII Status-Character 4.3.1.3 



WDR Write Data Ready Bit 4.2.1 

WDS Data Word Format 2.4.1, F4-3 

Weight, Model 733 ASR Data Terminal 

Outline Dimensions and F2-1 

Weight, Model 733 KSR Data Terminal 

Outline Dimensions and F2-4 

WLl Word Length 1 2.4.4 

WL2 Word Length 2 2.4.4 

Word Format: 

RDS Data .F44 

WDS Data F4-3 

Word Length Selection 2.4.4, T2-4 

WRD Write Request Delay Bit 4.1.3, 

4.2.1,4.4.1 
WREQ Write Request Bit . . .4.2.1, 4.2.2, 4.4.1 

Write Data Ready Bit, WDR 4.2.1 

WRQ Write Request Signal Delete 4.4.1 

XBL Transmit Buffer Loaded Signal . .4.4.1, 4.2.2 
XRL Transmit (Shift) Register 

Loaded Bit .4.2.2, 4.4.1 
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